vate complement (see below). These differences
are referred to later in relation to topics in
which they are of importance. IgM, a macro-
globulin consisting of pentamers of the basic
four-chain units or monomers (each of which
has two antigen-combining sites) linked by J
chains (Fig 5.5), is the first Ig class of antibody
to be produced following the initial intro-
duction of an antigen. Because of its 10 com-
bining sites, it is usually of high avidity: it is
especially effective in activating complement
(see below), and its reactions are readily de-
monstrated in vitro. Except in inflammatory
lesions, it is largely confined to the plasma,
where it has an important function in destroy-
ing micro-organisms. The presence of IgM
antibody, e.g. to rubella virus, indicates recent
or continuing exposure to that antigen. IgA is
secreted locally by plasma cells in the intestinal
mucosa, the lacrimal glands, respiratory pass-
ages and salivary glands. It is secreted by the
plasma cells in the form of a dimer, the two
molecules being linked by a J chain. Such
locally produced IgA is taken up by the glan-
dular and lining epithelial cells of these tissues
and coupled with a carbohydrate 'transport
piece' which renders it more resistant to di-
gestive enzymes. In this form it is secreted in the
tears, saliva, alimentary and salivary mucus,
etc. and forms a lining, sometimes referred to
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as 'antiseptic paint', over the alimentary and
respiratory mucous membranes and conjunc-
tiva. IgA activates complement by the alterna-
tive pathway and may enhance the bacteriolytic
activity of lysozyme (p. 175). It is also present in
the plasma in the form of monomers and
dimers. IgE has the special property of attach-
ing to tissue, particularly to mast cells and baso-
phils, by means of its Fc fragment, leaving the
specific combining sites (on the Fab fragments)
available for union with antigen. If such union
takes place, pharmacologically active sub-
stances such as histamine are released, with the
production of an anaphylactic hypersensitivity
reaction within a few minutes (p. 146). The bio-
logical properties of IgD are unknown, but it
acts as a lymphocyte surface antigen-receptor
(pp. 125, 128).

Table 5.2   Size and plasma (or serum) con-
centrations of immunoglobulins


	Molecular
	
	Concentration


	weight
	Degree of
	(normal serum)

Class
	(daltons)
	polymerisation
	g/litre

IgG
	150000
	Monomer
	8-16

IgM
	900000
	Pentamer
	0-5-2

IgA
	Mainly 150000
	Mono- and dimer
	1-4-4

IgD
	185000
	Monomer
	(MM

IgE
	200000
	Monomer
	2-45 x 10- 7

This section and the following one on demon-
stration of cell-mediated immunity axe largely
of a technical nature and are intentionally
brief. To some extent, they interrupt the ac-
count of the immune response which continues
on p, 114. They do, however, illustrate the prac-
tical aspects of what might otherwise seem to
be largely an academic subject. Accordingly,
the reader is advised not to skip them.

The demonstration of antigen-antibody
reactions is applicable equally to the detection
and assay of antigen by means of a known
antibody and of antibody by means of a known
antigen.

Antigen-antibody reactions in vivo may be
demonstrated in three ways.

(1) A potentially harmful antigenic substance

may be rendered harmless by union with anti-
body and not have the expected effect. For ex-
ample, in the Schick test, intradermal injection
of a small amount of diphtheria toxin into the
skin of a non-immune individual results in an
area of inflammation. The diphtheria antitoxin
present in an immunised individual neutralises
the toxin and so suppresses the inflammation.
Similarly, antibodies to pathogenic micro-
organisms may be demonstrated by their
capacity to protect experimental animals
against a lethal dose of the micro-organism.

(2) A normally harmless stimulus may result
in tissue injury, i.e. a hypersensitivity reaction.
For example, inhalation of grass pollen may
induce an attack of hay fever or asthma,
mediated by its reaction with antibody specific